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FILTER ASSEMBLY FOR A HOUSEHOLD WATER 
PURIFIER 

FIELD OF THE INVENTION 

[0001] This invention relates of an apparatus for the 
production of Water ?t for human consumption from Water 
contaminated by micro-organisms, chemicals, heavy metals 
and minerals. 

BACKGROUND OF THE INVENTION 

[0002] The production of Water ?t for human consumption 
from Water contaminated by micro-organisms, chemicals, 
heavy metals and minerals is a requirement throughout the 
World. Many different proposals have been made for the 
puri?cation of contaminated Water. 

[0003] The most popular system in Widespread domestic 
(household) use for the puri?cation of contaminated Water is 
a pitcher Wherein contaminated Water is passed through a 
?lter made of a combination of a porous media ?lter, 
activated carbon, and an ion exchange resin and into a clean 
Water reservoir Within the pitcher. This type of system Will 
reduce the levels of chlorine, lead, and pesticides. HoWever, 
there are several disadvantages associated With this device. 
The ?rst disadvantage of this Water puri?cation system is 
that the structure of the ?lter provides a breeding ground for 
micro-organisms thereby multiplying the dangers of micro 
organisms Which may be present in very loW numbers. 
Another disadvantage of such a Water puri?cation system is 
that the ?lter life is not measured and it is possible for the 
user to employ the ?lter beyond its useful life. A further 
disadvantage of such a Water puri?cation system is that oils 
and fuels often present in Water draWn from lakes and rivers 
are not readily removed and that these oils and fuels tend to 
coat the ?lters and damage their operational life and effec 
tiveness. Other ?lters incorporate an iodine product to 
minimiZe the risk of microbiological haZards, hoWever, 
these materials often impart undesirable tastes and many are 
potential carcinogens. 

[0004] Another popular system in use for the puri?cation 
of contaminated Water is a system Which employs an ultra 
violet light for disinfection in series With a porous media and 
carbon ?lter. This type of system Will reduce the levels of 
chlorine, lead, and pesticides and has some disinfection 
capability. HoWever, there are several disadvantages asso 
ciated With this device. A disadvantage of this Water puri 
?cation system is that the ultraviolet light’s disinfection 
ef?cacy is greatly diminished by turbidity or color in the 
Water Which can cause the ?lter to become contaminated by 
micro-organisms Which can readily live and breed therein 
thereby multiplying the danger from any micro-organisms 
Which may be present. 

SUMMARY OF THE INVENTION 

[0005] The present invention provides several novel fea 
tures for a Water treatment apparatus and components Which 
may be used therein including a novel control system for a 
Water treatment apparatus, a novel construction for an oZone 
generator, a novel ?lter assembly for a Water treatment 
apparatus, a novel method for monitoring the concentration 
of oZone produced by a corona discharge oZone generator, a 
novel method for monitoring the life of a ?lter based on the 
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How rate of gas through a venturi and a novel structure for 
an oZone generator to prevent Water backing up into the 
oZone generator. 

[0006] In accordance With the instant invention, there is 
provided a household apparatus for treating Water compris 
ing a Water treatment reactor having an inlet for Water to be 
treated, the Water treatment reactor comprises a treatment 
Water ?oW path; a Water pump ?uidically connected to the 
treatment Water ?oW path; a ?lter assembly removably 
mounted in the apparatus and including at least tWo ?lter 
elements Which are positioned in different ?uid ?oW paths of 
the apparatus When the ?lter assembly is mounted in the 
apparatus, Whereby the at least tWo ?lter elements are 
removable as a unit from the apparatus. 

[0007] In one embodiment, the at least tWo ?lter elements 
include a pre-?lter removably provided in the inlet to the 
Water treatment reactor and a main treatment ?lter remov 

ably provided in the treatment Water ?oW path. 

[0008] In another embodiment, the apparatus further com 
prises a dispense Water path selectively connectable With the 
Water treatment reactor and the ?lter assembly further com 
prises a polishing ?lter removably provided in the dispense 
Water path Whereby the polishing ?lter, the pre-?lter and the 
main treatment ?lter are removable as a unit from the 

apparatus. 

[0009] In another embodiment the pre-?lter comprises 
granular activated carbon. 

[0010] In another embodiment the Water treatment reactor 
further comprises an inlet for oZone enriched air and an off 
gas collection area and the off gas collection area is ?uidi 
cally connected to the pre-?lter Whereby the pre-?lter also 
functions as an off gas ?lter. In another embodiment the 
Water treatment reactor comprises a reservoir and a ?uid 
?oW path and the main treatment ?lter is provided in the 
reactor. 

[0011] In another embodiment the Water treatment reactor 
further comprises an inlet for oZone enriched air and an off 
gas collection area is provided in the reservoir and the off 
gas collection area is ?uidically connected to the pre-?lter 
Whereby the pre-?lter also functions as an off gas ?lter 

[0012] In accordance With another aspect of the instant 
invention, there is provided a ?lter assembly for a household 
Water treatment apparatus comprising a plurality of indi 
vidual ?lter elements including tWo or more of a pre-?lter, 
a main treatment ?lter and a polishing ?lter, each of the tWo 
or more ?lter elements is positioned in a different ?oW path 
of the apparatus When the ?lter assembly is mounted in the 
apparatus. Preferably the ?lter assembly includes the pre 
?lter, the main treatment ?lter and the polishing ?lter. 

[0013] In accordance With another aspect of the instant 
invention, there is provided a ?lter assembly for a household 
Water treatment apparatus comprising a plurality of indi 
vidual ?lter elements removable as a one piece unit from the 
apparatus including a pre-?lter and a main treatment ?lter, 
each of the ?lter elements is positioned in a different ?oW 
path of the apparatus When the ?lter assembly is mounted in 
the apparatus. 
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DESCRIPTION OF THE DRAWINGS 

[0014] These and other advantages Will be more fully and 
completely understood in conjunction With the following 
description of the preferred embodiments of the instant 
invention in Which: 

[0015] FIG. 1 is a perspective vieW of a treatment appa 
ratus according to one aspect of this invention; 

[0016] FIG. 2 is a schematic draWing of a treatment 
apparatus according to one aspect of this invention; 

[0017] FIG. 3 is a cross-section through an oZone gen 
erator according to another aspect of this invention; 

[0018] FIG. 4 is a cross-section through a Water ?lter 
assembly according to another aspect of this invention 
Which includes a polishing ?lter; and, 

[0019] FIG. 5 is a perspective vieW of the Water ?lter 
assembly of FIG. 4. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0020] As referred to herein, a domestic liquid treatment 
apparatus can be used in a house, cottage, mobile home or 
the like. The sources of liquid that may be treated include, 
but are not limited to: a municipal Water supply Which is fed 
to a house through supply pipes; a Well maintained by a 
home oWner; or any other source of Water to Which a home 
oWner may have access. The liquid treatment apparatus is 
also Well adapted to be used outside of a residence, such as 
on a camping trip provided a suitable source of poWer, e.g. 
battery, a small generator or solar poWer, is available. 

[0021] Referring to FIG. 1, a Water treatment apparatus 
100 for treating liquid comprising Water With a gas com 
prising oZone is exempli?ed. Preferably, the liquid consists 
of Water and the gas comprises air containing oZone. 
Accordingly, the apparatus 100 may be used for purifying 
and disinfecting Water by means of oZone. Water treatment 
apparatus 100 may be of any con?guration and siZe Which 
Will house a Water treatment reactor 9 comprising a reservoir 
for receiving the desired volume to be treated. Water treat 
ment reactor 9 may be siZed to treat from about 0.5 to about 
5, preferably from about 1 to about 3 and more preferably 
from about 1 to about 2 litres of Water per batch. Water 
treatment apparatus 100 may include a handle 101 Which is 
af?xed to outer housing 103 for lifting and carrying the unit. 
Optionally, some of the Working components of the system, 
such as the electronics, may be house in handle 101. 

[0022] Water treatment apparatus 100 comprises a Water 
treatment reactor 9, a Water inlet 7, an oZone source (eg 
oZone generator 20) and a ?lter 10. A schematic of hoW the 
Working components may be placed Within outer housing 
103 is shoWn in FIG. 2; hoWever, it Will be appreciated that 
differing con?gurations of the Working components is pos 
sible using the operating principles exempli?ed by the 
embodiment of FIG. 2. 

[0023] In the embodiment of Water treatment apparatus 
100 Which is illustrated in FIG. 2, Water inlet 7 is provided 
With a cover, Which is used to prevent undesirable material, 
eg leaves, tWigs etc. from entering the apparatus in the 
event the unit is used outdoors. The cover may be a 
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resealable cap Which may be removably affixed to the 
system by any suitable method, such as a thread or a bayonet 
mount. 

[0024] In such an embodiment, When the cap is closed the 
system is sealed. In a preferred embodiment of the inven 
tion, lid 1 does not seal Water inlet 7 and is rotatably 
mounted to top 105 of apparatus 100 such as by a pivot or 
a hinge 2 is provided. Lid 1 may be provided With lid handle 
la for use in opening and closing lid 1. 

[0025] A sensor may optionally be employed to assess 
Whether the lid 1 is in the closed position. The sensor may 
be an optical sensor or a mechanical sensor (eg a sWitch is 
moved to close an electric circuit When lid 1 is closed) or an 
electrical sensor (e. g. lid 1 may itself close an electric circuit 
When lid 1 is closed). Preferably, the sensor is magnetic. For 
example, the sensor may comprise a magnet 5 and a corre 
sponding magnetic reed sWitch 3. Magnet 5 is located in the 
end of the lid 1 such that When lid 1 is in the closed position, 
magnet 5 is proximate to a magnetic reed sWitch 3 Which is 
located on, e.g., circuit board 4. 

[0026] In accordance With one aspect of the instant inven 
tion, a ?lter assembly having at least tWo ?lter elements 
shoWn generally at 29 is provided (see FIGS. 4 and 5). 
Preferably, ?lter assembly 29 is provided Within reactor 9 
although, in some embodiments, it Will be appreciated that 
?lter assembly may be positioned exterior to reactor 9 and 
connected in How communication With reactor 9 by suitable 
piping as is knoWn in the art. As shoWn in the embodiment 
of FIG. 5, ?lter assembly 29 has optional top perimeter 82 
and inner side Walls 83 to de?ne a recess Which functions as 
Water inlet 7 and hold a quantity of Water to be ?ltered 
through pre-?lter 8. The ?lter assembly 29 may be com 
prised of tWo or more of the folloWing ?lter elements: a 
pre-?lter 8; a main ?lter 10; and, a polishing ?lter 54. The 
?lter assembly 29 may comprise a main ?lter 10 and a 
polishing ?lter 54. Preferably, the ?lter assembly 29 com 
prises a pre-?lter 8 and a main ?lter 10, and more preferably 
the ?lter assembly 29 comprises a pre-?lter 8, a main ?lter 
10 and a polishing ?lter 54. Preferably, ?lter assembly 29 
With all of its ?lter elements, is adapted to be removable as 
a unit from the apparatus 100. Filter assembly 29 may be 
removably mounted in apparatus 100 by any means knoWn 
in the ?lter art such as a screW thread or a bayonet mount. 
For example, as shoWn in FIG. 5 bayonet members 84 are 
provided on the loWer end 85 of outer housing 86 and are 
releasably engagable With female bayonet members pro 
vided in apparatus 29 (not shoWn). 

[0027] The timing of the replacement of ?lter assembly 29 
may be left to the user, such as once every three months. 
Preferably, apparatus 100 includes a mechanism to advise 
the consumer When to change the ?lter (e.g. based upon 
Water ?oW through the apparatus or on the time the appa 
ratus has been operated or on the number of treatment cycles 
performed by the apparatus). One advantage of this design 
is that the consumer must replace all ?lter elements at the 
same time thereby ensuring that apparatus 100 is properly 
?ltering the Water at all times. Another advantage is the 
replacement of multiple ?lter elements is simpli?ed. It Will 
be appreciated that in an alternate embodiment, apparatus 
100 may include all three ?lter elements, but that ?lter 
assembly 29 may contain only tWo of the ?lter elements or 
so that only tWo ?lter elements (eg pre-?lter 8 and main 
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?lter 10) are removable as a unit. It Will also be appreciated 
that ?lter assembly 29 may be con?gured to contain all three 
?lter elements but that only tWo are removable as a unit With 
the third ?lter element being separately removable for 
replacement as may be required. For example, in the con 
?guration shoWn in the embodiment of FIG. 2, polishing 
?lter 54 could be provided as a separate removable ?lter 
element. Filter assembly 29 is preferably provided With 
treated Water passageWay mount 90 for removably receiving 
treated Water passageWay 91. It Will be appreciated that 
treated Water passageWay 91 may be provided as a part of 
?lter assembly 29. 

[0028] In the embodiment of FIGS. 2, 4 and 5, pre-?lter 
8 is located just beloW the Water inlet 7 so that Water 80 
entering apparatus 100 Will ?oW directly through pre-?lter 8. 
The pre-?lter 8 may be comprised of any material that is 
Well knoWn in the art. Preferably, pre-?lter 8 is comprised of 
granular activated carbon and may be covered by screen 81. 
The pre-?lter 8 removes particulate matter and some chemi 
cals from Water 80 prior to Water 80 entering the reactor 9. 
In this embodiment, pre-?lter 8 is also positioned in the How 
path of the off gas from reactor 9 to the atmosphere. 
Accordingly, the pre-?lter 8 is used to destroy residual 
oZone. The oZone in the off gas also serves to disinfect the 
granular activated carbon. After passing through pre-?lter 8, 
the off gas passes through Water inlet 7, past lid 1 to the 
atmosphere. It Will be appreciated that if lid 1 is sealed, then 
pressure Will build up in reactor 9. In such a case, a separate 
vent path for the off gas may be provided or a pressure 
actuated valve may be associated With Water inlet 7, or lid 
1 if lid 1 seals Water inlet 7, to alloW the pressure in reactor 
9 to build up to a predetermined level prior to off gas being 
vented from apparatus 100. Main ?lter 10 may be located 
adjacent to or beloW the pre-?lter 8, and may be comprised 
of any material that is Well knoWn in the art. Preferably, 
main treatment ?lter 10 is comprised of a carbon block 
having inner space 31, Which is surrounded by an annular 
space 30. Preferably, a polishing ?lter 54 is located adjacent 
the main ?lter 10 (beside main ?lter 10 in the embodiment 
of FIG. 2 and above main ?lter 10 in the embodiment of 
FIGS. 4 and 5). Polishing ?lter 54 is optionally provided to 
?lter compounds present in the Water after a treatment cycle. 

[0029] In the embodiment of FIG. 2, system 100 is 
constructed to operate as a continuous ?oW batch process 
and, to this end, may have one or more ?uid ?oW loops in 
?uid communication With reactor 9. Reactor 9 could com 
prise a How reactor through Which the Water travels as it is 
oZonated. Alternately, or in addition, reactor 9 could com 
prise a tank from Which the Water is directed to How through 
main ?lter 10 before being returned to the tank. The Water 
may be oZonated in the tank or as the Water is in transit. 
Preferably, reactor 9 is a multi-pass reactor. In a multi-pass 
reactor, the Water is caused to pass at least tWice, preferably, 
from 3 to 8 times and more preferably from 4 to 6 times 
through main ?lter 10 during a single treatment cycle. An 
embodiment of a multi-pass reactor is shoWn in FIG. 2 
Wherein there is provided a ?ltration loop 120 and an 
oZonation loop 122. Apolishing ?ltration loop 124 is option 
ally provided. It Will be appreciated that other of the 
developments of the embodiment of FIG. 2 may be used in 
other than a multi-pass reactor. 

[0030] Filtration loop shoWn generally at 120 WithdraWs 
Water from reactor 9 and returns it to main ?lter 10. More 
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speci?cally, the ?ltration loop comprises the folloWing ele 
ments in ?uid communication: 

[0031] reactor 9, reactor outlet 104, ?rst partially treated 
Water passageWay 24, Water pump 15, second partially 
treated Water passageWay 25, valve 26 (Which may be 
manually adjustable or electrically controlled such as a 
solenoid valve), main ?lter inlet passageWay 27, and main 
?lter inlet 28. Main ?lter inlet 28 is in ?uid communication 
With annular space 30 Which surrounds main ?lter element 
10. Inner space 31 is provided interior of main ?lter element 
10 (see FIG. 4) and is in ?uid communication With main 
?lter outlet 32. 

[0032] OZonation loop shoWn generally at 122 WithdraWs 
Water from main ?lter 10, injects the Water With air con 
taining oZone, and returns it to reactor 9. Alternately, if the 
?ltered Water enters reactor 9 after passing through main 
?lter 10, eg it is positioned in reactor 9 or upstream of 
reactor 9, then oZonation loop 122 may draW Water directly 
from reactor 9. More speci?cally, the oZonation loop 122 
comprises the folloWing elements in ?uid communication: 
inner space 31 of main ?lter 10, main ?lter outlet 32, ?ltered 
Water passageWay 34, venturi 33, oZonated Water passage 
Way 35, reactor inlet 106 and reactor 9. An oZone generator 
20 is in ?uid communication With venturi 33 so that as Water 
?oWs through oZonation loop 122, oZone produced in oZone 
generator 20 Will be draWn into the Water to be treated 
through venturi 33. Preferably a check valve is provided to 
prevent the back How of Water into oZone generator 20. In 
the embodiment of FIGS. 2 and 3, spring loaded check 
valve 38 is provided at the eXit from oZone generator 20 and 
is comprised of the folloWing elements: spring 57, ball seal 
58, o-ring seal 59 and check valve support 60. As Water 
?oWs through passages 34 and 35, a negative pressure is 
created in passageWay 37 causing ball seal 58 to be draWn 
aWay from o-ring 59 thus opening the ?uid connection With 
oZone generator 20 and permitting oZone enriched air to be 
draWn into passageWay 37 and into the Water passing 
through venturi 33. OZone generator 20 may be any type as 
is Well knoWn in the art and may be poWered by any means 
knoWn in the art. 

[0033] Polishing ?ltration loop shoWn generally at 124 
WithdraWs Water from reactor 9, and directs it to a polishing 
?lter 54 prior to the treated Water being dispensed. More 
speci?cally, the polishing ?ltration loop 124 comprises the 
folloWing elements in ?uid communication: reactor 9, reac 
tor outlet 104, ?rst partially treated Water passageWay 24, 
Water pump 15, second partially treated Water passageWay 
25, valve 26, polishing ?lter inlet passageWay 52, polishing 
?lter inlet 108, and polishing ?lter 54. The polishing ?lter 54 
is ?uidly connected to a treated Water passageWay 91, Which 
is in ?uid communication With a treated Water outlet 92. 

[0034] Apparatus 100 can receive poWer from any source 
of current including, but not limited to: an electrical outlet, 
a battery, a fuel cell, or any other poWer device Well knoWn 
in the art. Preferably, poWer is supplied by means of a Wall 
plug 47, Which is electrically connected to circuit board 4 via 
Wires 48, 49. A transformer for stepping doWn the voltage 
may be provided as is knoWn in the electrical art. 

[0035] In accordance With another aspect of this invention, 
a simpli?ed construction of an oZone generator is provided. 
OZone generator 20 is preferably of the corona discharge 
type and has a discharge gap 73 and a dielectric element 62 
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that is provided between high voltage electrode 71 and 
ground electrode 63. OZone generator 20 may be poWered 
by any means knoWn in the art. Preferably, a high frequency 
signal applied to Wires 16, 17 passes into primary coil 21, 
Which induces a magnetic ?ux through ferrite 22 and trans 
mits the ?ux to high voltage secondary bobbin 23. This 
creates a high voltage Which is transmitted through Wires 18 
and 19, Which are attached to oZone generator 20. When a 
high voltage is applied betWeen the spiraled Wire 71 and the 
metal ground plane 63, a cold corona discharge is produced 
Which converts at least a portion of the oxygen in the gas 
?oWing through air gap 73 to oZone. 

[0036] In accordance With the simpli?ed construction of 
oZone generator 20, oZone generator does not have a lon 
gitudinally extending outer housing. Instead, oZone genera 
tor has opposed end caps ?xedly held in place With respect 
to each other. The end caps have an air inlet and an air outlet 
and together With air gap 73, de?ne the air ?oW passage 
through oZone generator 20. In the embodiment shoWn in 
FIG. 3, the inlet end cap is denoted by reference numeral 39 
Which has air inlet 74 and check valve support 60 is used as 
the outlet end cap such that passageWay 37 form the air 
outlet. It Will be appreciated that a separate outlet end cap 
may be provided so that oZone generator 20 may be sepa 
rately assembled prior to insertion into a device such as 
apparatus 100. One advantage of this design is that the oZone 
generator Will not retain as much heat during operation and, 
in fact, is easier to cool, such as by providing a cooling air 
?oW over ground electrode 63. As the amount of oZone 
produced decreases at increased operating temperatures, the 
use of a construction Which does not include an outer 
housing alloWs oZone generator 20 to operate at cooler 
temperatures and avoid a drop off in oZone production Which 
occurs at higher operating temperatures. Preferably, the end 
caps are releasably secured together so that oZone generator 
may be easily disassembled for servicing as may be 
required. To this end, the end caps may be held into place by 
a plurality of securing members Which are preferably resil 
ient such as elastomeric members or springs 75 (eg 3 
equidistantly spaced around electrode 63) Which extend, eg 
between the end caps. In the case of the embodiment of FIG. 
3, springs 75 extend betWeen end cap 39 and check valve 
support 60. The connection betWeen end cap 39 and dielec 
tric element 62 is sealed to prevent the leakage of oZone, 
such as by o-ring 66. Similarly, the connection betWeen the 
outlet end cap (check valve support 60) and dielectric 
element 62 is sealed to prevent the leakage of oZone, such 
as by o-ring 61. As the outlet end cap is part of check valve 
38 in the preferred embodiment, the seal betWeen the outlet 
end cap and dielectric element 62 also creates a seal betWeen 
oZone generator 20 and check valve 38. 

[0037] The dielectric element 62 may be comprised of any 
material as is Well knoWn in the art such as ceramic. In one 
embodiment of the invention, the dielectric 62 is preferably 
comprised of plastic. Ground electrode 63 may be a metal 
tube provided exterior to dielectric 62. 

[0038] Preferably, dielectric element 62 is coated With a 
metal to form ground plane 63. The metal ground plane 63 
is electrically connected to ground such as by spring 67 
Which secures ground Wire 68 to ground plane 63. High 
voltage electrode 71 may comprise a spiraled Wire 71 Which 
is Wrapped around plastic support 70. 
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[0039] When Water ?oWs through venturi 33, negative 
pressure or suction is created in gas ?oW passageWay 37, 
Which causes spring loaded check valve 38 to open. That is, 
ball seal 58 moves doWnWards aWay from the o-ring 59, thus 
alloWing gas to How freely through gas ?oW passageWay 37. 
Air is draWn in through air inlet 40 of top 105, through 
passageWay 43, through air inlet 74 located in the oZone 
generator end cap 39, and ultimately through an air gap 73 
located Within the dielectric 62. When a high voltage is 
applied betWeen the spiraled Wire 71 and the metal ground 
plane 63, a cold corona discharge is produced Which con 
verts at least a portion of the oxygen in the gas ?oWing 
through air gap 73 to oZone. 

[0040] Generally, a preferred method of operating the 
Water treatment apparatus is as folloWs. Initially, Water is 
provided to reactor 9 such as by pouring Water into Water 
inlet 7, and apparatus 100 is turned on. During the Water 
treatment cycle, Water continuously travels through the 
?ltration loop 120 and the oZonation loop 122 (the multi 
pass ?ltration cycle). When a treatment cycle is completed, 
apparatus 100 may be shut doWn by turning off both the 
Water pump 15 and the oZone generator 20. Preferably, if any 
of the monitored parameters fall outside of the preset 
acceptable ranges, the micro-controller 6 Will terminate the 
Water treatment cycle, so that the failure may be further 
investigated and ?xed. If a treatment cycle is completed and 
the monitored parameters are Within the acceptable ranges, 
then the user may initiate a dispense cycle by depressing the 
dispense button 53 or apparatus 100 may include an auto 
dispense mode. During the dispense cycle, the Water pump 
15 is activated, and the treated Water preferably ?oWs 
through the polishing ?ltration loop 124 (i.e. through pol 
ishing ?lter 54) prior to exiting the apparatus via treated 
Water passageWay 91 and treated Water outlet 92. 

[0041] The folloWing is a detailed discussion of a pre 
ferred mode of operation. Initially, a user opens optional lid 
1 and pours the Water into the Water inlet 7. The Water ?oWs 
through pre-?lter 8 into the reactor 9. The user then 
depresses start button 11 or the start of a Water treatment 
cycle may be delayed until treated Water is desired. When a 
treatment cycle is initiated, micro-controller 6 energiZes 
Water pump 15 via Wires 13 and 14 to draW Water from 
reactor 9 and to cause the Water to How sequentially through 
?ltration loop 120 and then through oZonation loop 122. 
Preferably, oZone generator 20 is energiZed shortly after 
Water pump 15 commences operation. In this Way, the 
provision of current to oZone generator 20 may be delayed 
until the Water ?oW produces an air ?oW through oZone 
generator 20. Water pump 15 WithdraWs Water from reactor 
outlet 104, and causes the Water to How through ?rst 
partially treated Water passageWay 24, Water pump 15, 
second partially treated Water passageWay 25, solenoid 
valve 26, main ?lter inlet passageWay 27, and into ?lter 
assembly 29 via main ?lter inlet 28. The Water enters annular 
space 30 surrounding main ?lter 10. The Water ?oWs 
through main ?lter 10 into inner space 31, travels doWn 
Wards through inner space 31, and exits the ?lter assembly 
29 through ?lter outlet 32. From here, the Water is With 
draWn from the ?lter assembly 29, and ?oWs through the 
oZonation loop 122. Speci?cally, the Water is WithdraWn 
from ?lter outlet 32, and ?oWs through ?ltered Water pas 
sageWay 34 through venturi 33, Where it receives an injec 
tion of air containing oZone gas. The Water laden With oZone 
rich gas bubbles 36 then travels through an oZonated Water 
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passageway 35, and returns to reactor 9 via reactor inlet 106. 
Thus, in each pass through the system (?oW loops 120 and 
122), the Water is ?ltered and oZonated. The treatment cycle 
preferably includes passing a volume of Water equal to the 
volume of Water to be treated in reactor 9 several times 
through the How loops to achieve the multi-pass treatment. 
OZone introduced into the Water via venturi 33 is also used 
to treat Water in reactor 9 since oZone rich bubbles 36 rise 
through the reactor 9, thus disinfecting the Water in reactor 
9. Upon reaching surface 44 of the Water, the bubbles 36 
collect in an off gas collection area 96. By using the ?lter 
assembly of the instant invention, the off gas passes from 
collection area 96 through pre-?lter 8 to at least partially 
disinfect pre-?lter 8 While converting the residual oZone in 
the off gas to oxygen. 

[0042] The treatment cycle may be controlled by a timer. 
In such an embodiment, after a preset time, betWeen a range, 
e.g., of about 2 to 20 minutes, preferably from 3 to 10 
minutes, and more preferably betWeen a range of 4 to 8 
minutes, the micro-processor 6 may shut off both the Water 
pump 15 and oZone generator 20. Optionally, oZone gen 
erator 20 may be de-energiZed While Water pump continues 
to operate (eg for 30 seconds to 2 minutes) so as to draW 
air Which does not contain oZone into reactor 9 to ?ush 
oZone from collection area 96. At the end of a treatment 
cycle, the Water may be automatically dispensed or dispense 
sWitch 53 may be energiZed. Preferably, the user is signaled 
that the Water is safe to dispense and use at the end of a 
successful treatment cycle. The user may be signaled When 
dispense sWitch 53 is energiZed. For example, an audible 
signal may be issued or a visual signal may be provided. In 
the embodiment of FIG. 2, dispense sWitch 53 contains a 
light. Once dispense sWitch 53 is energiZed, it may be 
manually actuated to initiate the dispensing of treated Water 
When desired. By con?guring the apparatus so that dispense 
sWitch 53 must be energiZed before if may be actuated to 
dispense Water, Water Which has not been properly treated 
can not be accidentally dispensed. 

[0043] When the user depresses dispense sWitch 53, 
micro-controller 6 actuates valve 26 (eg sends a signal by 
Wires 50 and 51 to a solenoid valve) Which diverts the How 
of Water from the main ?lter inlet passageWay 28 to the 
polishing ?lter inlet passageWay 52. When valve 26 is in the 
dispense position, Water is WithdraWn from reactor 9 and 
?oWs through polishing ?ltration loop 124. Speci?cally, 
Water is WithdraWn from reactor outlet 106, and ?oWs 
through ?rst partially treated Water passageWay 24, Water 
pump 15, second partially treated Water passageWay 25, 
valve 26, polishing ?lter inlet passageWay 52, and ?lter 
assembly 29 via polishing ?lter inlet 108. The Water then 
travels from the polishing ?lter inlet 108, through the 
polishing ?lter 54, and ultimately exits apparatus 100 
through treated Water passageWay 91 and treated Water 
outlet 92. The dispense cycle is preferably terminated by 
monitoring the current draWn by Water pump 15 and de 
energiZing pump 15 When the current draWn by Water pump 
15 changes to a loWer current associated With cavitation of 
Water pump 15. 

[0044] Apparatus 100 may optionally include various 
safeguards and/or monitors to ensure that the system is 
running safely and optimally. One such safeguard is an 
automatic cycle counter to determine When one or more 
?lters should be replaced. If apparatus 100 includes a ?lter 
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assembly 29, then, together With a cycle counter, the user 
may be advised When to change all of the ?lters and may in 
fact change all of the ?lters in a single step. Thus the cycle 
counter may optionally be employed to keep track of the 
number of Water treatment cycles, and signal the user to 
replace the ?lter assembly 29 after a preset number of 
cycles. 

[0045] The cycle counter may be any type Which is Well 
knoWn in the art. In one aspect of the invention the treatment 
cycles may be counted by the number of times that a cycle 
is initiated (eg by counting the number of times that start 
button 11 is pressed) or by the number of times that lid 1 is 
opened and/or closed. Preferably an automatic counter 
Which counts the number of times that lid 1 is opened and/or 
closed is used. In one embodiment of the invention, the 
automatic counter consists of a light beam that is directed 
across one end of the Water inlet 7. The lid 1 is determined 
to be in the closed position When the beam of light is broken 
by the presence of lid 1. More preferably, the automatic 
counter comprises a magnet 5 and a corresponding reed 
sWitch 3. When the user lifts lid 1 by rotating it around hinge 
2, magnet 5 moves aWay from magnetic reed sWitch 3. When 
lid 1 is closed, magnet 5 is brought back into proximity of 
magnetic reed sWitch 3. Either or both of these movements 
may produce a signal that is used by micro-controller 6 to 
count an additional cycle. Preferably. a cycle is counted 
When lid 1 is moved to the closed position ( magnet 5 is 
proximate to reed sWitch 3). 

[0046] Micro-controller 6 preferably signal the user When 
one or more ?lter elements approaches and/or reaches the 
end of their useable life. The signal could be an audio or 
visual signal and is preferably ?lter monitor light sWitch 55, 
Which ?ashes When a ?rst preset number of cycles is reached 
to advise a user that the ?lter is approaching the end of its 
life. When a second preset number of cycles is reached, 
indicating the end of the life of the ?lter, micro-controller 6 
preferably sends a different signal to the user (e.g. ?lter 
monitor light sWitch is lit but not ?ashing) advising the user 
that the ?lter has reached the end of its life and preventing 
the apparatus from operating another treatment cycle until 
the ?lter is replaced. The cycle counter could be automati 
cally reset When ?lter assembly 29 is WithdraWn from 
apparatus 100 or it may be manually reset such as by 
manually depressing ?lter monitor light sWitch 55. 

[0047] If the signal is generated When lid 1 is closed, it 
may also be utiliZed to initiate a neW Water treatment cycle. 
In such an embodiment, if lid 1 is not in the closed position, 
then a signal may be issued (e.g. process light 12 may ?ash 
or change to a different color) to alert a user that an error has 
occurred and the Water treatment cycle Will not proceed until 
the lid is properly. 

[0048] The operation of a treatment cycle may also be 
delayed until lid 1 is closed. For example, after the Water is 
added to the system 100, the user may depresses start button 
11. This action sends a signal to micro-controller 6 to initiate 
a neW Water treatment cycle. HoWever, prior to starting the 
Water treatment cycle, the magnetic reed sWitch 3 is used to 
determine Whether the lid 1 is in the closed position. The lid 
1 is determined to be in the closed position When the magnet 
5 is proximate to the magnetic reed sWitch 3 to change the 
status of reed sWitch 3. Micro-controller 6 checks the status 
of reed sWitch 3 to ensure that lid 1 is. If lid 1 is closed, 
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micro-controller 6 initiates the Water treatment cycle by 
turning on the Water pump 15 via Wires 13 and 14, and the 
oZone generator 20 via Wires 16 and 17. If lid 1 is not in the 
closed position, process light 12 Will ?ash to indicate that an 
error has occurred. The Water treatment cycle Will not 
proceed until lid 1 is properly closed. Additionally, if lid 1 
is not closed Within a preset time, for example 30 seconds, 
the system 100 may shut doWn, and the start button 11 Will 
need to be depressed again in order to initiate a neW Water 
treatment cycle. 

[0049] Another such safeguard is to monitor the treatment 
of the Water in reactor 9. This may be accomplished by use 
of an ORP sensor to monitor the degree of treatment of the 
Water or an off gas oZone sensor to monitor the level of 
oZone in the off gas exiting collection area 96 or an oZone 
sensor 126 located doWnstream of the oZone generator 20. A 
range of acceptable oZone concentrations may be preset in 
controller 6 prior to the initiation of the Water treatment 
cycle. If the concentration of the oZone as sensed by the 
oZone sensor 126 is too high or too loW, a signal may be sent 
to the micro-controller 6 to terminate the Water treatment 
cycle, and actuate a signal to notify the user of a system 
failure. The signal could include an audio or visual signal. 
Preferably, process failure light 102 is illuminated. 

[0050] In accordance With another aspect of the instant 
invention, a simpli?ed system is provided for ensuring that 
the Water is treated to a desired level before it is dispensed. 
A given quality of Water Will need a predetermined dosage 
of oZone to purify the Water. Thus, provided apparatus 100 
is given a predetermined quality of Water, and apparatus 100 
is programmed to give that quality of Water a predetermined 
dosage of oZone, then apparatus 100 Will produce Water of 
the desired purity. It Will be appreciated that apparatus 100 
may include a sWitch (e.g. tapping start button 11 to advise 
microcontroller 6 of the source of the Water) to advise 
controller 6 of the quality of Water Which is fed to reactor 9 
(e. g. municipal Water, lake or Well Water, etc.) and controller 
6 may be pre-programmed With different treatment times for 
each such setting. To ensure that apparatus 10 is providing 
the predetermined dosage of oZone to the Water fed to 
reactor 9, the How of air through apparatus 100 or the 
amount of oZone produced by oZone generator 20 are 
preferably monitored and compared With preset values that 
may be programmed into micro-controller 6. Preferably both 
of these factors are monitored. Monitoring the operation of 
oZone generator 20 ensures that oZone generator 20 is 
producing the expected amount of oZone. Measuring air 
?oW ensures that the oZone generated by oZone generator 20 
is reaching the Water to be treated and enables controller 6 
to indirectly monitor the concentration of oZone in the air 
being injected into the Water by venturi 33. This ensures that 
the oZone generator 20 is continuously producing a concen 
tration of oZone suf?cient to completely treat the Water. 
These factors are monitored and the Water treatment cycle is 
terminated if any of the monitored parameters fall outside of 
the acceptable preset ranges. If the parameters are Within the 
acceptable preset ranges, then the Water treatment cycle 
preferably continues until a sensor detects that the Water has 
been treated to a desired level or, more preferably, for a 
preset duration. 

[0051] The air How may be monitored by providing an air 
?oW sensor. Preferably, the air ?oW sensor is positioned 
upstream of oZone generator 20. As shoWn in the embodi 
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ment of FIG. 2, air ?oW sensor 42 and air?oW sensor cover 
41 are provided upstream of oZone generator 20 and imme 
diately doWnstream of air inlet 40. At a preset limit, con 
troller 6 may send a fault signal to the user and/or terminate 
the treatment cycle. For example, if there is an obstruction 
in one of the passageWays, or if venturi 33 becomes fouled, 
then controller 6 Will detect a decrease in air ?oW (or an 
increase in back pressure) and may terminate the treatment 
cycle as insufficient oZone Will be provided to the Water in 
a preset time limit. If there is a sudden increase in air ?oW 
(or a sudden drop in pressure), this could indicate that one 
of the passageWays has become disconnected and again the 
treatment cycle may be terminated as insuf?cient oZone Will 
be provided to the Water in a preset time limit. 

[0052] The gas ?oW sensor employed may be any that is 
Well knoW in the art. Preferably, the gas ?oW sensor is a 
thermister 42. As explained above, When Water ?oWs 
through venturi 33, negative pressure or suction is created in 
gas ?oW passageWay 37, Which causes spring loaded check 
valve 38 to open (e.g. ball 58 moves doWnWards aWay from 
o-ring seal 59, thus alloWing gas to How freely through gas 
?oW passageWay 37). Typically, air is draWn in through a 
thermister 42, past an air?oW sensor cover 41, through an air 
inlet 74 located in the oZone generator end cap 39, and 
ultimately through an air gap 73 located Within dielectric 
tube 62. Controller 6 is preprogrammed With an acceptable 
air ?oW range is preset prior to the initiation of the Water 
treatment cycle. If the air ?oW as sensed by the thermister 42 
is too high or too loW, a signal may be sent to the micro 
controller 6 to terminate the Water treatment cycle and 
actuate a signal to notify the user of a system failure. One of 
the preset value programmed into controller 6 preferably 
corresponds to the rate of air ?oW When main ?lter has 
reached the end of its life. The signal could include an audio 
or visual signal. Preferably, the same or a different process 
failure light 102 is illuminated. 

[0053] Air ?oW sensor 42 may also be used to monitor 
?lter life. For example, one of the preset value programmed 
into controller 6 preferably corresponds to the rate of air 
?oW When main ?lter 10 is approaching the end of its life 
and/or When main ?lter 10 has reached the end of its life. If 
controller 6 receives a signal from air ?oW sensor 42 that 
main ?lter 10 is approaching the end of its life, this signal 
may be used to signal a user that ?lter assembly 29, or at 
least main ?lter 10, is approaching the end of its life and, 
thus, may be used to cause ?lter monitor light 55 to ?ash. If 
controller 6 receives a signal from air ?oW sensor 42 that 
main ?lter 10 has reached the end of its life, this signal may 
be used to signal a user that ?lter assembly 29, or at least 
main ?lter 10, has reached the end of its life and, thus, may 
be used to cause ?lter monitor light 55 to stay on full time. 

[0054] The amount of oZone produced by oZone generator 
20 may be monitored by monitoring the concentration of 
oZone in the air exiting oZone generator 20 and preferably, 
by monitoring the current draWn by oZone generator 20. 

[0055] A current sensor may be electrically connected to 
oZone generator 20 to monitor Whether suf?cient poWer is 
being draWn by oZone generator 20 to produce a predeter 
mined amount of oZone. 

[0056] The current sensor 114 may be any type as is Well 
knoWn in the art. For example, an acceptable current range 
for the primary coil 21 may be preset prior to the initiation 
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of a Water treatment cycle. This current range is based on the 
oZone generator 20 drawing a current that is indicative of the 
oZone generator 20 producing a predetermined amount of 
oZone per unit time. If the current sensor 114 senses that the 
current to the primary coil 21 is either too high or too loW, 
a signal is preferably sent to the micro-controller 6 to 
terminate the Water treatment cycle and actuate a signal to 
notify the user of a system failure. The signal could include 
an audio or a visual signal. 

[0057] Preferably, the same or a different process failure 
light 102 is illuminated. 

[0058] In accordance With the instant invention, a simpli 
?ed method of monitoring the current draWn by oZone 
generator 20 is provided. 

[0059] According to this construction, current sensor 114 
comprises a light emitting member 46 poWered by the same 
current source as the oZone generator 20 and a light sensor 
98 located proximate to light emitting member 46 to monitor 
the amount of illumination produced by light emitting 
member 46. The level of illumination provided by light 
emitting member 46 can be correlated to the level of current 
being draWn by the oZone generator 20 and, as such, the 
signal received by light sensor 98 is an indirect measure of 
the level of current draWn by the oZone generator 20. This 
information can be related to the concentration of oZone 
being produced by the oZone generator 20. Preferably, the 
light emitting member 46 is a light bulb, and more prefer 
ably a neon light bulb. Speci?cally, the neon light bulb 46 is 
preferably capacitively coupled to the high voltage second 
ary bobbin 23. An acceptable range for the light sensor 98 
is preferably preset prior to the initiation of a Water treatment 
cycle. If the illumination of the neon bulb 46 as sensed by 
the light sensor 98 is too high or too loW, a signal may be 
sent to the micro-controller 6 to terminate the Water treat 
ment cycle and actuate a signal to notify the user of a system 
failure. The signal could include an audio or a visual signal. 
Preferably, the same or a different process failure light 102 
is illuminated. For eXample, the dielectric 62 may crack, or 
otherWise break doWn. Additionally, it is possible for the 
oZone generator 20 to become disconnected from the high 
voltage source. Moreover, it is possible for the high voltage 
transformer to fail altogether. If any of these events occur, 
current sensor 114 Will detect a change in current supplied 
to the oZone generator 20, the brightness of the neon light 
bulb 46 connected to the oZone generator 20 Will vary 
accordingly. It Will be appreciated that other electromagnetic 
Wavelengths, other than visible light, may be utiliZed. These 
parameters can be monitored either on an intermittent basis, 
or more preferably, on a continual basis. Moreover, these 
parameters can be monitored for only a part of the Water 
treatment cycle, or more preferably, for the entire duration of 
the Water treatment cycle. 

[0060] The gas ?oW sensor may be bene?cially employed 
to terminate the Water treatment cycle When the ?lter assem 
bly 29 is removed from the system 100. When the ?lter 
assembly 29 is removed from the system, the How of Water 
through both the ?ltration loop 120 and the oZonation loop 
122 Will be interrupted. In normal operation, the How of 
Water through venturi 33 causes air to be draWn in past the 
air ?oW sensor 42. Accordingly, if the ?lter assembly 29 is 
removed from the system 100, Water Will no longer ?oW 
through the oZonation loop, and air Will no longer be draWn 
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into the oZone generator 20. Thus, the gas ?oW sensor 42 
Will register this change in gas ?oW rate, and send a signal 
to the micro-controller 6 to actuate a signal to terminate the 
Water treatment cycle, and notify the user of a system failure. 
Thus one of the preset values programmed into micro 
controller 6 may optionally be a value corresponding to the 
How rate of air through oZone generator 20 When ?lter 
assembly 29 is removed from apparatus 29. It Will be 
appreciated that micro-controller is preferably programmed 
to terminate a treatment cycle When the How rate through 
oZone generator 20 decreases by a lesser amount Which is 
indicative of a small leak in the air/oZone ?uid ?oW passage. 
The signal could be audio or visual and is preferably the 
same or a different process failure light 102. 

[0061] The ?lter life may be monitored other than by 
counting cycles such as by the time required for the volume 
of Water in reactor 9 to pass through a ?lter element. For 
eXample, a timer may optionally be employed to monitor the 
time required for the Water to pass through the polishing 
?lter 54. By monitoring this parameter, it is possible to 
indirectly monitor the amount of blockage of the polishing 
?lter 54 and this could be correlated to the amount of ?lter 
life remaining for main ?lter 10 and or pre-?lter 8. The timer 
employed may be any that is Well knoW in the art. Adispense 
cycle is initiated by depressing the dispense sWitch 53. 
When the ?lter assembly 29 is in good Working order, the 
duration of the dispense cycle, represented by the time to 
pass the entire batch of Water through the polishing ?lter 54, 
is knoWn. TWo different ?oW times, Which are both longer 
than the normal duration of the dispense cycle, may be 
preset in controller 6. When the duration of the dispense 
cycle corresponds to the ?rst preset time, micro-controller 6 
sends a signal to Warn the user that the ?lter assembly 29 
must be changed soon. Preferably, the signal is ?lter monitor 
light sWitch 55, Which ?ashes When the ?rst preset time is 
reached. Subsequent dispense cycles are monitored, and 
When the duration of the dispense cycle corresponds to a 
second preset time, micro-controller 6 sends a signal to Warn 
the user that the ?lter assembly 29 must be replaced in order 
to initiate a neW Water treatment cycle. Preferably, this 
second signal is ?lter monitor light sWitch 55, Which is fully 
lit When the second preset time is reached. At this point, the 
system 100 Will not initiate a neW cycle until the ?lter 
assembly 29 is replaced. 
[0062] The ?lter life may also be monitored by a Water 
?oW sensor to monitor the How rate of Water passing through 
the polishing ?lter 54 and/or, a pressure sensor may option 
ally be employed to monitor the pressure of the Water 
passing through the polishing ?lter 54 (designated by ref 
erence numeral 118 in FIG. 2). By monitoring either or both 
parameter, it is possible to monitor the amount of blockage 
of the polishing ?lter 54 and this can be correlated to the 
amount of ?lter life of main ?lter 10 and/or pre-?lter 8. The 
sensor employed may be any type as is Well knoWn in the art. 
A dispense cycle is initiated by depressing the dispense 
sWitch 53. When the ?lter assembly 29 is in good Working 
order, the How rate and back pressure caused by the Water 
passing through the polishing ?lter 54 is knoWn. TWo 
different Water ?oW rates/back pressures, Which are both less 
than the normal Water ?oW rates (or higher than the normal 
back pressure), may be preset into controller 6. When the 
How rate of the Water through the polishing ?lter 54 corre 
sponds to the ?rst preset ?oW rate (or the pressure corre 
sponds to the ?rst back pressure), micro-controller 6 sends 
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a signal to Warn the user that the ?lter assembly 29 must be 
changed soon. Preferably, the signal is a ?lter rnonitor light 
sWitch 55, Which ?ashes When the ?rst preset ?oW rate is 
reached. Subsequent dispense cycles are monitored, and 
When the How rate of the Water through the polishing ?lter 
54 corresponds to a second preset ?oW rate (or the pressure 
corresponds to the second back pressure), rnicro-controller 6 
sends a signal to Warn the user that the ?lter assembly 29 
must be replaced in order to initiate a neW Water treatment 
cycle. Preferably, the signal is the ?lter rnonitor light sWitch 
55, Which is fully lit When the second preset ?oW rate is 
reached. At this point, the system 100 Will not initiate a neW 
cycle until the ?lter assembly 29 is replaced. It Will be 
appreciated that the apparatus need not have a polishing 
?lter and that any of these methods may be used to monitor 
the ?lter life of the ?lter through Which the Water passes as 
it is dispensed (the eXit ?lter). 

I claim: 
1. A household apparatus for treating Water comprising: 

(a) a Water treatment reactor having an inlet for Water to 
be treated, the Water treatment reactor comprises a 
treatment Water ?oW path; 

(b) a Water pump ?uidically connected to the treatment 
Water ?oW path; 

(c) a ?lter assernbly rernovably mounted in the apparatus 
and including at least tWo ?lter elements which are 
positioned in different ?uid ?oW paths of the apparatus 
When the ?lter assembly is mounted in the apparatus 
Whereby the at least tWo ?lter elements are removable 
as a unit from the apparatus. 

2. The apparatus as claimed in claim 1 Wherein the at least 
tWo ?lter elements include a pre-?lter rernovably provided 
in the inlet to the Water treatment reactor and a main 
treatrnent ?lter rernovably provided in the treatment Water 
?oW path. 

3. The apparatus as claimed in claim 2 further comprising 
a dispense Water path selectively connectable With the Water 
treatment reactor and the ?lter assernbly further comprises a 
polishing ?lter rernovably provided in the dispense Water 
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path Whereby the polishing ?lter, the pre-?lter and the main 
treatrnent ?lter are removable as a unit from the apparatus. 

4. The apparatus as claimed in claim 2 Wherein the 
pre-?lter cornprises granular activated carbon. 

5. The apparatus as claimed in claim 2 Wherein the Water 
treatment reactor further comprises an inlet for oZone 
enriched air and an off gas collection area and the off gas 
collection area is ?uidically connected to the pre-?lter 
Whereby the pre-?lter also functions as an off gas ?lter. 

6. The apparatus as claimed in claim 2 Wherein the Water 
treatment reactor comprises a reservoir and a ?uid ?oW path 
and the main treatrnent ?lter is provided in the reactor. 

7. The apparatus as claimed in claim 6 Wherein the Water 
treatment reactor further comprises an inlet for oZone 
enriched air and an off gas collection area is provided in the 
reservoir and the off gas collection area is ?uidically con 
nected to the pre-?lter Whereby the pre-?lter also functions 
as an off gas ?lter. 

8. The apparatus as claimed in claim 6 Wherein the 
pre-?lter cornprises granular activated carbon. 

9. A ?lter assembly for a household Water treatment 
apparatus comprising a plurality of individual ?lter elements 
including tWo or more of a pre-?lter, a main treatrnent ?lter 
and a polishing ?lter, each of the tWo or more ?lter elements 
is positioned in a different ?oW path of the apparatus When 
the ?lter assembly is mounted in the apparatus. 

10. The apparatus as claimed in claim 9 Wherein the 
pre-?lter cornprises granular activated carbon. 

11. The apparatus as claimed in claim 9 Wherein the ?lter 
assembly includes the pre-?lter, the main treatrnent ?lter and 
the polishing ?lter. 

12. A ?lter assembly for a household Water treatment 
apparatus comprising a plurality of individual ?lter elernents 
rernovable as a one piece unit from the apparatus including 
a pre-?lter and a main treatrnent ?lter, each of the ?lter 
elements is positioned in a different ?oW path of the appa 
ratus When the ?lter assembly is mounted in the apparatus. 

13. The apparatus as claimed in claim 12 Wherein the 
pre-?lter cornprises granular activated carbon. 

* * * * * 


